Autoimmunity-prone BB rats lack functional cytotoxic T cells.
BB rats are prone to develop an autoimmune form of insulin-dependent diabetes mellitus (IDDM) and thyroiditis. Development of autoimmunity is thymus dependent. Previous studies have shown that BB rats lack a population of T cells bearing the RT6 antigen and have very low numbers of suppressor/cytotoxic T cells. In this study, we confirm that BB rats have decreased numbers of phenotypic T suppressor/cytotoxic (Ts/c) cells (OX19+, OX8+ cells) in their lymphoid organs. Moreover, we find that the phenotypic Ts/c cells of BB rats lack apparent cytotoxic activity. These T cells fail to kill allogeneic target cells in a cell-mediated lympholysis assay and fail to generate lectin-dependent cytotoxicity. The addition of interleukin 2, gamma-interferon, and other lymphokines to cultures of BB T cells does not induce functional cytotoxic T lymphocytes. We find that the activated T cells of newly diabetic rats are incapable of killing major-histocompatibility-complex-matched islet cells, despite the ability of these cells to cause IDDM in passive transfer experiments. We conclude that autoimmune disease occurs in BB rats in the absence of functional cytotoxic T cells.